Introduction
During the past 20 years truncal vagotomy with drainage has gained increasing popularity over partial gastrectomy in the surgical treatment of chronic duodenal ulcer. In recent years various forms of selective vagotomy have been introduced (Amdrup and Jensen, 1970; Johnston and Wilkinson, 1970) with claims, still to be fully substantiated, that the results could be expected to surpass those from complete division of the vagal trunks. The present tendency to abandon truncal vagotomy in favour of selective procedures merits careful consideration, and it is important to establish that the results obtained from the former leave much to be desired.
In this paper we report the current results in 547 patients who underwent total vagotomy with drainage more than two years before the present assessment. These patients were included in a contrnUed trial planned to determine the relative merits of pyloroplasty and gastrojejunostomy as the drainage procedure. In any such trial a number of patients are inevitably excluded for a variety of reasons but constitute a most important group of patients, and we also present information on the results of treatment in this group. We think that the results of truncal vagotomy with drainage, performed by a large number of surgeons of whom more than half were surgical trainees, are such that modifications of the type of vagotomy can at most be expected to give marginal advantages, which could be expected to accrue only after surgeons had acquired the necessary technical expertise.
Patients and Methods
Of all patients referred either by general practitioners or by hospital physicians to the peptic ulcer clinic for surgical opinion only about half had surgical treatment. Included in the study were all patients undergoing elective surgery for chronic duodenal ulcer disease in the University Department of Surgery at the Western Infirmary, Glasgow, between April 1965 and July 1971. Excluded from the study were patients with combined gastric and duodenal ulcers and all patients undergoing emergency surgery for the complications of duodenal ulceration. Patients were selected for operation on the basis of the usual criteria: failure of conservative treatment or a history of recurring bleeding or perforation, or both. The four groups of patients were compared with regard to their preoperative condition (table II) . There was no statistically significant difference between the groups as regards length of history, sex, body weight, incidence of diarrhoea, acid output, or clinical assessment of the severity of the symptoms. Group 4 patients were significantly older (P < 0-001) and had had more preoperative bleeds (P < 0-001) and more perforations (P < 0 05) than the others. Group 3 patients had fewer preoperative bleeds (P < 0005) and perforations (P < 005) than the others. It will be apparent from 7-1 ± 0-2 6-9 + 0-2 6-0 + 0-3 6-5 ± 0-3 Mean basal acid output + 1 S.E.:
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Visick 1 and 2 (6% A total of 454 patients (83%) were assessed at least two years after surgery, the mean length of follow-up being just over four years. Except for nine patients living abroad, who were assessed by a postal questionnaire, all clinical assessments were made by interview at the peptic ulcer clinic or in the home. Patients lost to follow-up were found to be significantly younger (P < 0-001) with a mean age of 38 years compared to 43 years, and proportionally more males (18%) than females (5%) were lost but they did not differ significantly in any other respect from the group which have been followed up. Nine patients were found to have died, four from myocardial infarction, one from carcinoma of lung, one from carcinoma of pancreas, one from Crohn's disease, one from drowning, and one as a result of gastrectomy performed elsewhere for recurrent ulceration.
In the sequelae discussed below there was no statistically significant difference between the sexes. Recurrent Ulcer.-The incidence ofproved recurrent ulceration is shown in table IV. Fifteen (3-3%) of the 459 patients followed up have required a further operation for recurrent ulcer. Although more recurrent ulcers (4-8%) occurred after pyloroplasty than after gastrojejunostomy (3-0%) this difference is not statistically significant (P 0-08). No other patient had objective evidence of recurrent ulceration but a further nine patients had suggestive symptoms although in only two were the symptoms severe enough to consider further surgery. All patients with proved recurrent ulceration had a gastric resection, 12 of them in the department of surgery and three elsewhere, at a mean interval of 28 months (range 13-68 months) after the primary operation. There was one postoperative death, nine patients were subsequently classified as Visick 1 or 2 (good result) and five as Visick 3, three having postgastrectomy vomiting and two persistent pain. one patient giving an overall mortality of 0-8%. Seven patients (1-5%) remained as failures of surgical treatment; one had carcinoma of the stomach, one had continuous bilious vomiting despite conversion of gastrojejunostomy to pyloroplasty, two had symptoms suggestive of recurrent ulceration but had no objective evidence, and three were being investigated for multiple symptoms.
Body Weight.-The mean body weight ( + 1 S.E.) rose in all four groups by 1-3 ± 05 kg in group 1, by 03 ±04 kg in group 2, by 0-2 ± 1.1 kg in group 3, and by 1-4 ± 07 kg in group 4. This change was based on the body weight immediately before operation and it did not reach the level of statistical significance. There was no statistically significant difference between the groups. Acid Output.-The maximal acid output postoperatively in males and females together with the percentage cut-down Males (mEq/l hr) .. Discussion After a brief summary of the results of this study, consideration is given to the relative merits of pyloroplasty and gastrojejunostomy as drainage procedures, the fate of the excluded group of patients, the incidence of diarrhoea, the value of an early postoperative insulin test, and, finally, to the likely future of truncal vagotomy and drainage in the surgical treatment of duodenal ulcer.
Our results show that almost 90%1 of patients undergoing truncal vagotomy and drainage for chronic duodenal ulcer have had a good result from the initial operation, which carried an operative mortality of 0 5%'. The incidence of proved recurrent ulceration was just over 3% and the incidence of severe bilious vomiting was 2%: these two complications were the main indications for reoperation. The final clinical assessment after including the results from 22 reoperations was Visick 1 in just over 92%; the death of one patient in this group brought the overall operative mortality to 0 8%. Although the numbers involved are fortunately small the results of reoperation for bilious vomiting tend to be better than for recurrent ulceration. A grading of Visick 1 or 2 was achieved in six of the seven patients with bilious vomiting but in only nine of the 15 with recurrent ulcer. These results are based on an 830' follow-up. While we must have reservations about those who are lost to follow-up it is gratifying to know that this group differed from the others only in being younger and having a higher percentage of males. It is likely that more patients in this group left the area to seek employment elsewhere. There is no reason, therefore, to expect any difference between this group and those who were followed up.
Pyloroplasty and gastrojejunostomy were used as drainage procedures on a strictly randomized basis and a careful analysis has been made of the relative merits of these two procedures. The only statistically significant difference related to the incidence of bilious vomiting, this sequel being more likely to occur after gastrojejunostomy when it may be sufficiently troublesome to require conversion to pyloroplasty. It is of interest to note that those patients who were excluded from the controlled trial on the basis that pyloroplasty was thought to be a more hazardous procedure fared just as well as those included in the main trial. It seems, therefore, that a surgeon should not hesitate to select the more easy gastrojejunostomy in circumstances when a pyloroplasty seems likely to be more difficult and therefore more hazardous to the patient; it appears to us reasonable to accept a slightly increased risk of bilious vomiting rather than the risk of increased morbidity or mortality. When this attitude is adopted, as has been done by surgeons involved in the present trial, the performance of pyloroplasty using a single layer of interrupted catgut sutures can be performed without risk of anastomotic leakage.
The two groups of patients excluded from the randomized trial are now considered. Subsequent analysis showed that patients who required opening of the duodenum in order to establish the presence of the duodenal ulcer had fewer previous bleeds and fewer perforations than had the patients in whom the presence of an ulcer was immediately established by inspection and palpation. In all other respects the preoperative findings in this group were entirely comparable with the main body of patients. The other excluded group, those in whom it was deemed inadvisable to perform pyloroplasty, had an excess of bleeds or perforations before elective surgery. These differences, which were entirely in keeping with the operative findings, might almost have been expected.
The incidence of diarrhoea after truncal vagotomy has long been a matter of controversy although there is general agreement about the difficulty in assessing the incidence and severity of this complication. In an attempt to circumvent this difficulty a total of 15 questions relating to bowel habit were included in the form and, perhaps not surprisingly, this very close inquiry produced an apparently high incidence of very mild symptoms (21%). However, diarrhoea sufficiently troublesome to demand a Visick 3 or 4 grading occurred in 110%, a value now generally accepted from reliable reported studies (Barnes and Cox, 1969) .
Many patients initially showing a negative response to an insulin test within the 10-day postoperative period subsequently showed conversion to a positive response, the time of conversion usually being within six months of operation (Gillespie et al., 1970 This is the background to the results of the study, which we suggest indicates that truncal vagotomy with drainage should be retained as the operation of choice in the surgical management of duodenal ulcer. This operation is simple, safe, and able to be more quickly performed than the several variants of selective vagotomy. We recognize that the followup period is relatively short, a mean of just over four years with a minimum of two years, but this is longer than follow-up studies available for the currently promoted operation of proximal vagotomy. Finally, while the results of carefully controlled trials including proximal gastric vagotomy will be awaited with interest, it is suggested that a success rate of 90% probably takes us to the point of diminishing returns in the quest for an ideal operation for the treatment of duodenal ulcer. 
